I
n parotid cancer patients, radical parotidectomy often results in complex facial nerve defects, which leave a proximal main nerve stump and multiple distal nerve stumps. Although immediate reconstruction with nerve grafting often leads to good nerve regeneration, severe synkinesis due to misdirected axonal regrowth is inevitable. 1 To address this issue, some researchers have used 2 motor sources to differentially reanimate the upper and lower face, ie, the proximal facial nerve for the upper face and the hypoglossal nerve for the lower face. 2, 3 However, because emotional facial animation such as smiling can only be obtained when the ipsilateral or contralateral facial nerve is used as the motor source, 4 we believe the facial nerve should be used for reanimation of the lower face. Here we describe a novel method of total facial nerve reconstruction in which the upper and lower face are differentially reanimated with the hypoglossal nerve and facial nerve, respectively, using 2 interpositional nerve grafts.
CASE REPORT
A 52-year-old man underwent radical right parotidectomy for parotid cancer at Osaka University Medical Hospital. Complete tumor resection resulted in a facial nerve defect with a proximal facial nerve trunk and 6 distal facial nerve stumps (temporal branch, zygomatic branch, 2 buccal branches, and 2 mandibular branches). A 32-cm-long sural nerve graft was harvested and divided into 2 segments.
In one graft, the proximal segment was intraneurally dissected to create 2 5-cm-long branches, 5 Reconstructive Case RepoRt the distal segment originally had 4 major branches (Fig. 1) . One proximal branch was anastomosed to the facial nerve trunk in an end-to-end fashion and the other proximal branch was anastomosed to the hypoglossal nerve in a side-to-end fashion using the 10% partial neurectomy technique (Fig. 2) . 6 The distal branches were then anastomosed to the buccal and mandibular branches in an end-to-end fashion. In the other graft, the distal segment was intraneurally dissected to create 2 1.5-cm-long branches (Fig. 1) . The proximal stump was anastomosed to the other side of the hypoglossal nerve in a side-toend fashion using the 30% partial neurectomy technique, and the distal branches were anastomosed to the temporal and zygomatic branches (Fig. 2) . After nerve grafting, the soft tissue defect was reconstructed using a free anterolateral thigh flap.
During the follow-up period, rehabilitation training using mirror visual biofeedback was encouraged. The myogenic tonus of the mimetic muscles started to recover at 4 months postoperatively, followed by spontaneous facial reanimation. There was no synkinesis between the upper and lower face except for the corrugator muscle, which was possibly innervated by the facial nerve, because no movement of the muscle was observed with tongue movement. At 30 months postoperatively, the patient regained a voluntary and coordinated smile. Although there was synkinesis between the frontalis muscle and orbicularis oculi muscle, forehead wrinkles and complete eye closure were restored (Fig. 3 ) (See video, Supplemental Digital Content 1, which displays the patient 30 months after surgery, http://links.lww.com/PRSGO/A141). No obvious atrophy or dysfunction of the tongue was noted. Fig. 1 . a 32-cm-long sural nerve graft was harvested and divided into 2 segments. Upper and lower grafts were used for reanimation of the lower and upper face, respectively. Fig. 2 . a schematic illustration of the procedure (a) and an intraoperative view (B) are shown. end-to-end anastomotic site between the facial nerve trunk and nerve graft (arrow) and sideto-end anastomotic sites between the hypoglossal nerve and 2 nerve grafts (arrow heads). B indicates buccal branch, M, mandibular branch; t, temporal branch; Z, zygomatic branch.
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DISCUSSION
Despite recent advances in microsurgical techniques, in total facial nerve reconstruction, there is no technique to reconstruct all distal branches without synkinesis. In addition to the unreliable fascicular pattern in the facial nerve trunk, aberrant axonal sprouts at the suture line and within the nerve graft increase misdirected reinnervation, even with interfascicular nerve grafting. 7 Because synkinesis of the upper and lower face is especially disturbing for patients, use of multiple motor sources to differentially reanimate them is a good solution. 2, 3 In the present method, we chose the facial nerve as the main motor source for reanimation of the lower face. Voluntary and coordinated animation of the lower face was achieved without major synkinesis of the upper and lower face as shown in the postoperative video. Animation of the lower face is very important not only for emotional expressions such as a spontaneous smile, but also for daily activities such as eating and speaking. Although the results after hypoglossal or masseteric nerve transfer could be improved with rehabilitation therapy such as electromyographic or mirror visual biofeedback, 8, 9 it is more difficult to reestablish facial animation during emotional expression. In the upper face, which was reinnervated by the hypoglossal nerve, frontalis muscle tone and complete eye closure were restored. Although there was synkinesis between the frontalis muscle and orbicularis oculi muscle as well as absence of spontaneous blink, the patient has no complaints about them in the present case. When speaking and eating, the unpleasant movement of the upper face was minimal (See video, Supplemental Digital Content 1, which displays the patient 30 months after surgery, http://links.lww.com/PRSGO/A141).
In the lower face, the axonal supercharging technique with the hypoglossal nerve was also used. 5, 10 To minimize synkinesis between the upper and lower face, the anastomotic site on the hypoglossal nerve was different from that on the upper face and only 10% neurectomy was performed. Although there seems to be no obvious synkinesis, further studies will be needed to determine whether the technique positively contributes to the outcome.
CONCLUSIONS
Two interpositional nerve grafts can differentially reanimate the upper and lower face with 2 different motor sources, minimizing synkinesis between them. Reanimation of the lower face with the facial nerve can achieve voluntary and coordinated reanimation, whereas reanimation of the upper face with the hypoglossal nerve can restore frontalis muscle tone and eye closure. Our method may serve as a good alternative to conventional techniques that use only the facial or hypoglossal nerve.
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